Objectives: At least 50% of smokers die prematurely. Those who smoke heavily are at an increased health risk. The purpose of the current report was to evaluate socio-demographic correlates of heavy smoking among employed men and women. Material and Methods: Data derive from the representative, household study -the Global Adult Tobacco Survey conducted in Poland over the years [2008][2009][2010]. Results: Of 14 000 households selected for the survey, 7840 sampled individuals completed the interviews. Among 1189 daily smokers, the rate of heavy smokers was 63.5% in males and 43% in employed females (p < 0.001). The study showed that age and age at the smoking onset were significantly associated with heavy smoking among both genders. Among males and females the heavy smoking rate was the highest in the subjects that started smoking at the age between 14-17 years compared to those who started smoking at the age ≥ 21 years (odds ratio (OR) = 3.3, 95% confidence interval (CI): 2-5.5, p < 0.001 and OR = 2.7, 95% CI: 1.4-5.3, p < 0.0001, respectively). The men with house rules that prohibited smoking with some exceptions were 2.4 times more likely to be heavy smokers in comparison with those having rules which completely prohibited it (p < 0.01). The men working in workplaces where smoking was prohibited in all indoor areas were at lower odds of heavy smoking relative to those working in areas where smoking was allowed everywhere (OR = 0.5, 95% CI: 0.3-0.9, p < 0.05). Among the men, there was also an association between job features and heavy smoking, which was not observed among the women. Conclusions: These findings should be taken into account while developing tobacco control measures addressed to economically active population.
INTRODUCTION
According to the most recent data, nearly 20% of the world's population smoke cigarettes; including about 800 million men and 200 million women [1] . In 2009 smokers consumed nearly 5.9 trillion cigarettes. In 2011, tobacco use killed almost 6 million people, with nearly 80% of those deaths occurring in low-and middle-income countries [1] . Tobacco use in any form is dangerous and is the single most preventable cause of death. Up to 1/2 of all lifetime smokers will ultimately die of a disease caused by smoking, and men and women with comparable smoking patterns exhibit similar patterns of death. Tobacco use is a major risk factor for death due to heart attacks and strokes. Moreover, worldwide, smoking causes almost 80% of male and nearly 50% of female lung cancer deaths. In 2008 in Poland, tobacco was responsible for 23% of all non-communicable diseases (NCDs), 90% of trachea, bronchus and lung cancer. The proportion of deaths attributable to tobacco was close to 31% in men and 12% among women aged ≥ 30 years [2] . Based on the data from 27 countries of the European Union (EU) Peto et al. have concluded that smokers who die at the middle-age as a result of tobacco consumption lose an average of 22 years of life [3] . Even those who die at the age ≥ 70 as a result of smoking lose on average 8 years of life. Peto et al. estimate that, smokers who die as a result of tobacco consumption die 14 years earlier than people who have never smoked. Expressed in life years, it is calculated that in 2010, about 9.94 million years are lost prematurely in the European Union countries. Thus, the estimated loss to society caused by premature deaths associated with smoking amounts to a monetized value was of 517 billion euro for the EU, which corresponds to about 4.7% of the gross domestic product (GDP) [3] . In Poland it was 56 183 billion euro, which corresponds to about 10.3% of the GDP. Importance of the intensity of smoking should be also underlined. A report by Bronnum-Hansen has indicated IJOMEH 2016;29(2) 193 
Study variables
In our analysis we focused on daily smokers only. Current daily smoker was defined as a person who smokes regularly, at least 1 cigarette a day. Among daily smokers, we distinguished light to moderate smokers (smoking an average < 20 cigarettes per day) and heavy smokers (smoking on average ≥ 20 cigarettes per day). In addition to gender and age of the respondents, data on the age at the onset of smoking were also included in our analysis. Age at the smoking onset was described as the age at which respondents started smoking on a regular basis (< 14, 14-17, 18-20, ≥ 21 years). Educational level was divided into: primary education, vocational education, secondary education and higher education. Job characteristics classified the subjects as management or co-management in a company or an enterprise, expert, independent professional with high qualifications and higher education, white-collar worker, administrative office staff in a company or an enterprise, trade or services employee, foreman, technician supervising manual workers, skilled worker, non-skilled worker or farm worker. Furthermore, the subjects were classified according to their place of residence -rural or urban area (urban area < 50 000, 50 000-200 000, and > 200 000 inhabitants). Awareness of health consequences of smoking was also analyzed. We categorized our respondents as aware (those who answered "yes" to the question: "Do you think that tobacco smoking causes serious diseases?") and not aware (those who answered "no" and "do not know"). In our analysis we also used the data on the rules regarding smoking at home (smoking is allowed, smoking is prohibitedwith some exceptions from this rule, smoking is completely prohibited, no rules). Rules regarding smoking in the indoor areas in the workplace were also obtained (smoking is allowed everywhere, smoking is allowed in some indoor areas, smoking is prohibited in all indoor areas, there is no policy). Support for tobacco control policies was classified from illness symptoms [9] . Moreover, smokers may have additional productivity decrements from losing time taking more breaks for smoking. In order to decrease premature deaths and smoking related costs for the society there is a need to reduce smoking, especially heavy smoking among overall and economically active population. Workplaces seem to be a suitable environment for implementation of tobacco control programs. Following up on previous reports, the purpose of this study was to evaluate socio-demographic correlates of heavy smoking including job characteristics among employed men and women in order to develop well-tailored, effective tobacco control strategies.
MATERIAL AND METHODS
Data on the varying smoking levels among the economically active population were derived from the Global Adult Tobacco Survey (GATS). It is a global project developed for systematic monitoring of adult tobacco use worldwide. The Global Adult Tobacco Survey was implemented across 14 mid and low income countries [9, 17, 18] . The Global Adult Tobacco Survey Poland is a standardized, household, nationally representative survey. It is also a cross-sectional survey presenting results at 1 point in time. In Poland, the survey population selection process was based on a multi-stage stratified geographically clustered sample of non-institutionalized population aged ≥ 15 years, including men and women. The Global Adult Tobacco Survey Poland represents all 16 voivodeships in Poland. Subjects who lived in dormitories or students hostels, prisons, nursing homes and other institutions were not included. Data set was provided by the Central Statistical Office. Of 14 000 households selected for the survey, 8948 (63.9%) households and 7840 (93.9%) sampled persons successfully completed the interviews. The total survey response rate was 65.1%. More detailed information on GATS methodology was previously published [19] .
In the case of women, greater proportions of heavy than light to moderate smokers were also noted among the respondents who started to smoke at the age 14-17 years, and the situation was opposite among those who stared to smoke at the age ≥ 20. Among the male employees having vocationally and secondary education, proportions of heavy smokers were higher than light to moderate smokers. Other characteristics where differences in the rates of heavy smoking occurred among the male respondents were: place of residence and job features. What is important, among the male employees adopting smoking bans at home and having total smoking ban at work, the proportions of heavy smokers was lower than light to moderate smokers. However, awareness on smoking health consequences and a higher level of support for tobacco control policies were not related to the reduced rates of heavy smokers. In the group of women, within a number of variables, including awareness of health effects of smoking, the rules on smoking at home and work significantly differentiated the percentages of heavy versus light to moderate smokers. In the case of the women aware of smoking health consequences, the rate of heavy smokers was lower than that of light/moderate smokers. In the group of those female respondents who declared that smoking was allowed at their home, the percentage of heavy smokers was significantly higher than the percentage of light/moderate smokers. With the same positive trend as among the male respondents, among the female respondents declaring that smoking is prohibited in all indoor areas in their workplace, the percentage of heavy smokers was lower than the percentage of light to moderate smokers. Detailed characteristic of the study subjects is presented in Tables 1 and 2 .
Univariate analysis
The highest odds of heavy smoking among the economically active male population were within the age group ≥ 60 (odds ratio (OR) = 5, 95% confidence as high, medium, low. Data on the time to the 1st cigarette after waking up (< 30 min, ≥ 30 min), waking up during the night to smoke ("yes", "no"), attempts to quit during past 12 months ("yes", "no") were also collected. 
Statistical analyses

RESULTS
In GATS Poland, among economically active persons there were 1189 current daily smokers (757 male and 432 female). In this group, the percentage of heavy smokers was 63.5% among males and 43% among females (p < 0.001). There were noted some differences in proportions of heavy smoking in selected subgroups of the male and female respondents (Table 1 and 2). In the male participants aged 26-29 years, the percentage of heavy smokers was the lowest compared to the older age groups, and in this group the percentage of heavy smokers was significantly lower than the percentage of light smokers (40% vs. 60%, p < 0.001). A similar pattern was observed among the women. Higher proportions of heavy than light to moderate smokers was also noted among the male respondents who started to smoke at the age 14-17, 18-20 years, with a diverse relation among the male respondents declaring smoking onset at the age ≥ 20. Education was another factor significantly associated with heavy smoking, as the men with secondary education had lower odds of heavy smoking relative to those in high school (OR = 0.5, 95% CI: 0.3-1, p < 0.01). The men with house rules that prohibited smoking with some exceptions were 2.4 times more likely to be heavy smokers than those with the rules that completely prohibited it (p < 0.01).
The men working in areas where smoking was prohibited in all indoor areas were at a lower risk of heavy smoking relative to those working in areas where smoking was allowed everywhere (OR = 0.52, 95% CI: 0.3-0.9, p < 0.05). Among the men, there was also an association between job features and heavy smoking, which was absent among the women. The men who worked in various forms of managerial positions were at a lower risk of becoming heavy smokers relative to the skilled workers, but we did not find such significant associations with other job types (OR = 0.4, 95% CI: 0.2-0.8, p < 0.01). The men living in urban areas with a population > 200 000 had significantly lower odds of heavy smoking relative to those living in rural areas (OR = 0.5, 95% CI: 2.01-5.46, p < 0.001). Some results for the women showed slight differences in comparison to men. For example, being within the age group of 40-49 years was significantly associated with heavy smoking among the women (≥ 60 for men) relative to the age group 26-29 years (OR = 3.1, 95% CI: 1.3-7.5, p < 0.01). Unlike the men, education and job characteristics showed no significant association among the women. House and work rules were also not associated with being a heavy smoker among the women. On the other hand, interval (CI): 1.3-19.4, p < 0.05) ( Table 1) . Job characteristics had an association with heavy smoking among the investigated men. Heavy smokers were less likely to be found among trade or service employees relative to the skilled workers, which was the reference group (OR = 0.5, 95% CI: 0.3-0.8, p < 0.01). Working in a management position (OR = 0.5, 95% CI: 0.3-0.9, p < 0.01), or a white-collar position (OR = 0.5, 95% CI: 0.3-0.9, p < 0.05) also presented a lower odds of heavy smoking relative to being a skilled worker. The highest percentage of smokers were not likely to be aware of health consequences of smoking (OR = 1.7, 95% CI: 0.9-2.8, p < 0.05). The higher heavy smoking odds were more likely to be found among smokers that had no house rules on smoking within home environment compared to those where smoking was totally prohibited (OR = 2.4, 95% CI: 1.3-4.4, p < 0.01).
With figures similar to that of the studied men, the women who had the highest odds of being heavy smokers were within the 50-59 years age group relative to those who were 20-29 years of age (OR = 2.5, 95% CI: 1.2-5.3, p < 0.01).
In a similar pattern with the men, majority of the heavy smokers among the women were not likely to be aware of smoking health consequences (OR = 3.3, 95% CI: 1.5-7.5, p < 0.01). The relationship between supporting tobacco policies and heavy smoking shows that the men who supported medium levels of tobacco control policies were at a significant higher odds of heavy smoking relative to those who supported high levels of tobacco control policies (OR = 1.6, 95% CI: 1.1-2.2, p < 0.01). Alternatively, there was no significant relationship between the women's support for tobacco control policy and being heavy smokers. Other characteristics, such as job characteristics were not significant among the studied women.
Multivariate analysis
Results from the multivariate analysis verified some of the information in the univariate section (Tables 2 and 3 similarly to the men, the women who started smoking between the age 14-17 were 2.7 times more likely to be heavy smokers compared to those who started smoking after the age of 21 (p < 0.01). Also, the women living in urban areas with a population between 50 000-200 000 had significantly lower odds of heavy smoking relative to those living in rural areas (OR = 0.3, 95% CI: 0.1-0.7, p < 0.001).
DISCUSSION
Principal findings
Similarly to other studies, we noticed significantly higher prevalence of heavy smoking among the men than among the women [6, 8] . Nevertheless, we observed considerably higher rates of heavy smoking among Poles compared to the United States citizens. Among daily smokers represented in the employed population, the rate of heavy smokers was 63.5% in males and 43% in females, while in the studies by Wilson et al. 35% of men and 24% of women were classified as heavy smokers [20, 21] . This difference can be caused by using different criteria to define heavy smokers, ethnic differences or different stages of tobacco epidemic in these countries. Moreover, in our analysis we only included economically active respondents age ≥ 26 years. The report by Baumert et al. has displayed similar results [22] . Furthermore, results of our analysis correspond to the earlier reports suggesting that, heavy smokers compared with non-heavy smokers, are less likely to be represented in younger age groups [20, 22] . The highest numbers of heavy level smokers were commonly found in the middle-age groups of the study respondents [6, 20, 21] . High prevalence of heavy smoking among older people is probably associated with difficulty in quitting smoking. The majority of smokers in our country want to quit smoking and many smokers try to quit. Also, a very small number of those who made a quit attempt used any aid (about 20%), which could be ineffective, especially among heavy smokers [23] . It is remarkable that high 
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Approximately 2/3 of employees and 81% of employers overall feel that smoke-free policies encourage cessation.
In companies with smoke-free policies, 76% of employees and 80% of employers feel that their policy had been very, or extremely, effective in motivating employees to quit or reduce smoking [18] .
Other studies have also found that totally smoke free workplaces are associated with reductions in the prevalence of smoking of 3.8% (95% CI: 2.8-4.7) and 3.1% (2.4-3.8) fewer cigarettes smoked per day per a continuing smoker [28] . Combination of the effects of reduced prevalence and lower consumption per a continuing smoker yields a mean reduction of 1.3 cigarettes per day per an employee, which corresponds to a relative reduction of 29%. It was estimated that if all workplaces became smoke free, consumption per capita in the entire population would drop by 4.5% in the United States and by 7.6% in the United Kingdom [28] . We also observed an association between implementation of total bans on smoking in indoor workplaces and lower odds of heavy smoking in the male population. The role of house rules that prohibited smoking should be also underlined. A complete ban on smoking at home was also associated with reduced odds of heavy smoking in men compared to those living in houses with no or partial bans. In Poland there are some exceptions regarding smoking bans in the workplaces, e.g., bars or restaurants and other venues [29] . However, it is well known that partial bans are less effective than total bans. Implementation of a full smoking ban is associated with the largest decrease in second hand smoke exposure, while partial bans and changes in existing bans have inconsistent effects [30] . In addition to decreasing exposure in public places, as would be expected from legislation, bans may have additional benefits such as decreasing rates of current smokers and decreasing exposures to second hand smoke in private settings [30] . Unfortunately, it seems that there is still little knowledge on these facts. Furthermore, as the Global Workplace Smoking Survey has indicated, only 29% of employees believed rates of current smokers in Poland were not discussed with and advised to quit. The study by Sorensen et al. has shown that, compared to non-heavy smokers, heavy smokers may depend more on nicotine and are more likely to respond to a broader range of cues to smoke, which are factors that seem to be associated with heavy smokers' bigger problems with quitting smoking [24] . Our results also indicated that heavy smokers were more likely to smoke their 1st cigarette of the day within 30 min from waking up, and wake up at night to smoke, which suggests that they were more nicotine dependent compared with lighter smokers. The most common intervention doctors apply is to advise cessation (because it will prevent ill health), but it is offering support for smoking cessation (such as medication or behavioral support) that enhances the rate at which people attempt to stop smoking [23, 25, 26] . It has been estimated that total savings from benefit coverage (decreased healthcare and workplace costs) exceeded costs of the treatment within 4 years. Total savings per smoker ranged 350-582 dollars within 10 years and 1152-1743 dollars within 20 years. Internal rate of return ranged 39-60% within 10 years of funding cessation via the workplace, but workplace-based smoking cessation programs are still uncommon in Poland [27] . However, many economically active people see a strong potential in such projects and would like to obtain support from their employers. For instance, results from the Global Workplace Smoking Survey have shown that more than 2/3 of employers (69%) and about 1/2 of employees (48%) indicated that their company should help employees with smoking cessation [18] . Employers and employees differed substantially regarding appropriate methods for encouraging cessation, with more employees favouring financial incentives and more employers favouring education. Both employees and employers value smoke-free workplace programs and workplace cessation support activities, although many would like their companies to offer more support [9, 18, 27] .
tobacco smoking such as carbon monoxide could be included, but this incurs huge costs and more time, resulting in their occasional use for large surveys [32] . Other methods include collecting blood or saliva, which may increase the number of refusals to participate in the survey leading to the increased non-participation bias. In addition, tobacco metabolites have a short-half life in the body, making the assessment of biomarkers in the body valid only if evaluated right after collection [32] . Cross-sectional surveys tend to make observations at a single point in time. This leads to another study limitation, which is the inability to observe associations or determinants of heavy smoking among the economically active population over their life time.
On the other hand, questionnaire surveys are relatively cost-effective, they can be used for a relatively large population, and are a form of easy data collection. Questionnaires are also non-invasive. Moreover, confirming confidentiality can increase participation [32] . Well-constructed questionnaire surveys also tend to have high validity and reliability measures [22] . A meta-analysis of self-reported smoking studies suggested that self-reporting exhibits high levels of sensitivity and specificity [32] . Interviewer-administered questionnaires, such as GATS, produced higher values of sensitivity and specificity compared to self-administered questionnaires [33] . In addition, GATS is a nationally representative household survey of adults ≥ 15 years of age. The program utilizes a uniform core questionnaire, sample design and collection procedures that have been inspected and accepted by international experts. Response rate from the program was over 60% of the average level compared with similar questionnaire surveys in Poland [33] .
CONCLUSIONS
The Global Adult Tobacco Survey results have indicated that heavy smoking among the economically active population in Poland is a serious public health issue. According to GATS data, heavy smokers constitute over 1/2 of that smoking had a negative financial impact on their company compared to 46% of employers. While almost 3/4 of employees agreed that all workplaces should be smokefree, agreement was greater among employers (87%) [31] . In our study early age at the onset of smoking (14-17 years) was strongly associated with heavy smoking, by 3.3 (95% CI: 2-5.5) multivariate odds of heavy smoking among the men and 2.7 (95% CI: 1.4-5.3) among the women. Furthermore, it should be also noted that among the men, the higher job positions were associated with a lower likelihood of heavy smoking. These findings can be explained by an extended knowledge on health consequences of smoking, and different attitudes to their own health among the people from a higher social class with more education, compared to those with no such education and from lower social classes. It is suggested that higher education may increase awareness of benefits of healthy lifestyle, and improve individuals' ability to follow health education messages. However, GATS has not shown statistically significant differences in this area among the women. This is worrisome because all the managers should be an example for their subordinates, have sufficient knowledge and motivation to be able to effectively participate in the implementation and enforcement of actions on tobacco control and protection from environmental tobacco smoke (ETS) in the workplace. These results should be taken into consideration when developing prevention programs aimed at improving the health and health behavior change among the employed population.
Study limitations and strengths
Study limitations include recall bias, personal perception and the use of a cross-sectional study. The limitation of recall bias is evident in the self-reporting process of data collection. There are other methods that can be included in the survey data collection. For example biomarkers of daily smokers, with significantly higher prevalence of heavy smokers in males compared to females. This study also identified characteristics associated with an increased risk of heavy smoking among the employed subjects in Poland. GATS has revealed that in Poland the tobacco control efforts to decrease the prevalence of heavy smoking and its consequences should be focused on the entire population of economically active Poles, but in particular, on the high risk subpopulations including male, older age, those who started to smoke at earlier age, blue collar employees, those who did not adopt smoke-free homes, respondents who are not protected by smoking bans in the workplace and the subjects from rural settings.
Figures obtained from GATS show that implementation of smoke-free policies is very important and is associated with the reduced prevalence of heavy smoking. Considering this, in terms of diminishing heaviness of smoking among economically active individuals, there is an urgent need to implement workplace based comprehensive tobacco control measures. One of the evidencebased strategies that should be considered is implementing complete smoking bans in the workplaces. Smoke free workplaces do not only protect non smokers from the dangers of passive smoking, but they also encourage smokers to quit or to reduce tobacco consumption [28] .
Providing workplace smoking cessation programs should be also considered and may result in substantial health and economic benefits with economic savings exceeding the cost of the programs within a relatively short period of time [34] [35] [36] . In Poland, it seems that still little attention is paid to these issues, and there are many areas for improvement using well-known effective solutions and strategies [33, 37] .
